Fourteen strains of indole-positive bacteroides (eight from cats and six from humans), phenotypically similar to Bacteroides zoogleoformans, previously were shown to have only 45 to 49% deoxyribonucleic acid (DNA) homology with the type strain of B. zoogleoformans, ATCC 33285, which is indole negative. These 14 strains and 7 strains isolated from horses have an average of 71% DNA homology with Bacferoides heparinolyticus ATCC 35895T, which also is indole positive. The seven strains from horses have an average of 71% DNA homology with the indole-positive strains from humans, an average of 86% DNA homology with the strains from cats, and an average of 42% DNA homology with B. zoogleoformans ATCC 332ST. These indole-positive strains from humans, cats, and horses were identified as B. heparinolyticus and could be distinguished from B. zoogleoformans by their production of indole.
In an earlier investigation of the deoxyribonucleic acid (DNA) homology among strains phenotypically similar to Bacteroides zoogleoformans, we reported that although strains isolated from soft-tissue infections of cats and from humans were phenotypically similar, the strains from each animal species appeared to cluster together and had only 45 to 49% DNA homology with ATCC 33285, the type strain of B. zoogleoformans (5) . The major phenotypic difference lbetween our isolates and B. zoogleoformans ATCC 332UT was that ATCC 332MT did not produce indole and the other strains produced indole. Subsequently, we have isolated additional indole-positive strains that are phenotypically similar to B. zoogleoformans from the oral cavity and from associated disease conditions of horses. During the course of these studies, Bacteroides heparinolyticus was described (9) and appeared to be similar to the indole-positive isolates we have been studying. We therefore studied the DNA homology between the indole-positive strains and B. heparinolyiticus.
MATERIALS AND METHODS
Bacterial strains. The eight strains from cats were from among those described previously (5) and included strains VPB 3324, VPB 3347, VPB 3357, VPB 3397, VPB 3459, VPB 3460, VPB 3471, and VPB 3480 from fight wound abscesses. The six strains studied from the human gingival crevice were YPI strains D28K-1 (parent strain of ATCC 332ST, B. zoogleoformans), D13D-2B, D49D-21, D84B-12, D48C-7, and D82M-10. B. zoogleoformans ATCC 33285T and B. heparinolyticus ATCC 35895T were from the American Type Culture Collection. Both type strains were from persons with periodontitis (1, 9). The seven strains designated VPB 4005, VPB 4007, VPB 4009, VPB 4011, VPB 4028, VPB 4066, and VPB 4083 were from among those isolated from the normal oral cavity of horses and purulent oral cavityassociated conditions such as pneumonia and pleurisy.
Media and methods. The methods used for biochemical tests for all strains have been described previously (6, 7) . For fermentation tests, the pH was measured after 5 days of incubation at 37°C. A pH lower than 5.5 was considered positive fermentation, whereas a pH of 5.5 to 5.7 was interpreted as weak fermentation (3). Fatty acid production was measured from cooked-meat carbohydrate (6) and from peptone-yeast extract, peptone-yeast extract-threonine, peptone-yeast extract-lactate, and peptone-yeast extractpyruvate (3) with a Hewlett-Packard Co. (Palo Alto, Calif.) model 5830A gas chromatograph with a flame ionization detector and automatic sampling device as described previously (6).
DNA isolation. The organisms were grown in a medium prepared as described previously (2). The medium contained mineral salts, 1% pepticase, 0.5% yeast extract, 1% dehydrated brain heart infusion broth (Difco Laboratories, Detroit, Mich.), 1% glucose, 0.03% cysteine, 0.03% sodium formaldehydesulfoxylate, 0.01% heme, and 0.05 M potassium phosphate buffer (pH 7.0). At the time of inoculation, 10 ml of 10% sterile NaHCO, was added to each liter of medium. Flasks containing 1 liter of medium were inoculated with 20 ml of an overnight culture grown in cooked-meat carbohydrate (3) and then incubated for 10 to 12 h at 37°C. The harvested cells were suspended in a 0.15 M NaCl-O.01 M ethylenediaminetetraacetate salt solution (pH 8.0). The cells were lysed by adding sodium dodecyl sulfate to a final concentration of 1%. DNA preparations for hybridization experiments were isolated by a hydroxyapatite procedure (4) .
Guanine plus cytosine content of DNA. Thermal melting points were used to determine the guanine plus cytosine contents of the DNA preparations (8).
Preparations of labeled DNA. Fragmented denatured DNA was labeled with 12'1 by using a variation of the thallium chloride method of Tereba and McCarthy (10) .
DNA homology methods. DNA homology values were determined by an S1 nuclease procedure as described previously (4). The reassociation vials were incubated for 20 h at 56°C.
RESULTS AND DISCUSSION
All strains from horses were gram-negative, strictly anaerobic, nonsporeforming, nonmotile rods that produced major amounts of acetic, propionic, and succinic acids as products of fermentation and thus are members of the genus Bacte-roides. Isolates produced various amounts of viscous material when grown in broth culture. The isolates were saccharolytic in a range of sugar substrates, and the reactions of the isolates from horses were similar to those of the strains from humans and cats (1, 5) and of B. heparinolyticus ATCC 35895T (9) . The DNA guanine plus cytosine ratios of strains from horses was 41 to 44 mol%. This contrasts with 47 mol% for isolates from cats and humans and for B. heparinolyticus ATCC 35895T (5, 9), although in our laboratory the guanine plus cytosine ratio of B . heparinolyticus ATCC 35895T also was 42 to 43 mol%.
The DNA homology values for the isolates from cats, humans, and horses are given in Table 1 . The indole-positive human dental strains examined show an average of 80% DNA homology with B . heparinolyticus ATCC 35895T, which confirms their identity as B . heparinolyticus. The human dental isolates have DNA similarity values that average 85% with the dental strain D13D-2B. However, the indole-positive strains from cats and from horses show average DNA homology values with B . heparinolyticus ATCC 35895T of only 69 and 71% and with the human dental strain D13D-2B of only 70 and 72%, respectively. DNA homogeneity within each of these groups was high (an average of 91% DNA homology for the cat strains and 88% for the horse strains) and homology values between the cat and horse strains was also high (average homology values of 82 and 86%). In the reciprocal experiments, comparing the human isolates with the cat and horse reference strains, results were obtained, using the horse reference strain, that were similar to those obtained between the horse isolates and the human reference strains. However, many of the homology values with the cat reference strain (VPB 3459) appear to be a little higher. Perhaps the unlabeled DNA for this reference strain did not reassociate to as great an extent as did many of the other unlabeled DNA preparations. Thus, the cat and horse isolates form a distinct genetic cluster of B . heparinolyticus. The indole-negative B. zoogleoformans ATCC 332ST shows 47% DNA homology with B . heparinolyticus ATCC 35895T and similar DNA homology values against the human, cat, and horse strains examined.
Since the publication of the report of Love et al. (3, the taxonomic status of isolates from cats and humans referred to as B . zoogleoformans has been uncertain, because of their lack of indole production and their low DNA homology with B. zoogleoformans ATCC 332MT. It is now apparent that the isolates from cats and humans (5) are B . heparinolyticus. Also, it would seem that the horse has a similar B . heparinolyticus genetic cluster located within its oral flora and in association with oral disease. Of the seven horse strains studied, VPB 4005, VPB 4011, and VPB 4083 were isolated from swabs from the pharyngeal tonsillar surfaces of 3 of 11 normal horses. These isolates accounted for 3 of 184 (2%) of anaerobic isolates from these specimens. Strains VPB 4009 and 4066 were isolated from pulmonary abscesses, whereas strains VPB 4028 and VPB 4007 came from a transtracheal aspirate and pleural fluid, respectively. These isolates accounted for 4 of 41 (10%) of the anaerobic isolates and 4 of 53 (7%) of the total isolates.
Fortunately, it seems that it is possible to distinguish B . heparinolyticus from B . zoogleoformans by the ability of B . heparinolyticus to produce indole.
It is of considerable taxonomic, epidemiological, and pathological interest to find genetic clusters of B. heparinolyficus in the mouths of herbivorous and omnivorous animal species. That this bacterial species is present in purulent material from very similar disease conditions in three disparate animals (humans, cats, and horses) further supports our concept of similar ecological niches being filled by organisms of close genetic identity.
